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Non-Perturbative cross section Perturbative cross section 
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• Precision Charm/Beauty Measurements 

• B J/ , Drell-Yan, ’  
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+ A D±X

~ (u d)

D ~ (c d), D+ ~ (cd )

A(D /D+) =
d (D ) d (D+)
d (D ) + d (D+)



Anselmino’s model 

 Sizable AN 
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DIS: attractive Drell-Yan: repulsive

Attractive vs Repulsive “Sivers” Effects
Unique Prediction of Gauge Theory !
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Impact Parameters for muons from D,B and DY 

Measuring Charm and Beauty 
• D, B mesons travel ~1 mm (with boost) before semi-leptonic decay to 

muons 
• By measuring DCA to primary vertex,  

can separate D and B from prompt particles  
and long-lived decays like , K 

μ

prompt 

B->  

cm 

D->  

cm 



Drell Yan 

bottom 
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combinatorial background 

Drell Yan 

bottom 
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combinatorial background 

DCA < 1  cut:  

Increase DY/bb ~ 5 

DCA < 2  

Increase DY/bb ~ 3 
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  Experiment SIDIS vs Drell Yan:  Sivers|DIS=  Sivers|DY

 *** Probes QCD attraction and QCD repulsion ***

HERMES Sivers Results RHIC II  Drell Yan Projections 
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AN (W
+) ~ T u(x1) d (x2) + T d (x1) u(x2)

u(x1) d (x2) + d (x1) u(x2)
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Admixture of Collins 

and Sivers? 

B.I. Abelev et al. (STAR) [arXiv:hep-ex/

0801.2990v1], ), submitted to PRL  

XF>0.4 

RHIC, STAR, 2004 
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